Quantifying rod photoreceptor-mediated vision in retinal degenerations: dark-adapted thresholds as outcome measures.
Pre-clinical trials of treatment in retinal degenerations have shown progress toward preventing loss or restoring function of rod photoreceptors. In anticipation of human clinical trials, we assessed two psychophysical methods of quantifying rod photoreceptor-mediated function as potential outcome measures. Modified automated perimeters were used to deliver focal or full-field light stimuli and dark-adapted thresholds were measured. Patients with retinal degeneration were studied in two experimental protocols. Experiment 1 (n = 35 patients) studied dark-adapted focal chromatic stimuli in central retinal locations along the horizontal meridian. Experiment 2 (n = 146 patients) studied dark-adapted responses to a full-field stimulus test (FST) using white and chromatic stimuli. Patients in both experimental groups had testing on two different visits to determine inter-visit variability. In Experiment 1, two subgroups of patients were identified: a group with a majority of test loci detected by rod photoreceptors and a group with only cone-mediated detection. Inter-visit variability (95% confidence interval) was +/-3.1 dB for normals, +/-3.0 dB for patients with rod-mediated function and +/-2.8 dB for patients with only cone-mediated function. In Experiment 2, the dynamic range of the FST using white stimuli was sufficient to quantify sensitivity in all patients studied, including those with severe retinal degenerations. Chromatic stimuli in the FST were detectable by 85% of patients and rod- or cone-mediation could be determined. Regional retinal sources of FST were explored by comparing FST and dark-adapted perimetry in the same patients; there was a strong correlation between FST level and the loci with highest sensitivity by perimetry. Inter-visit variability (95% confidence interval) in the patients was +/-3.9 dB compared to +/-3.5 dB in normals. Dark-adapted focal threshold measurements with an abbreviated protocol in retinal degeneration patients with stable fixation may be useful as an outcome measure for therapies that can affect rod vision. FST measurements were feasible and reproducible in a large spectrum of retinal degenerative diseases and will be most applicable as a psychophysical outcome measure for treatment trials of very severe disorders in which fixation is lost and there is need for a large dynamic range of stimulus intensity.